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1 . A microclccirophorcsis chip comprising a substrate having formed 
therein at least one separation channel for pcrformiiig separation formed on a first major 
surface, at least two electrodes disposed within the channel to induce an electric field withhi 
the channel, a homogeneous separation medium comprising water soluble fuilerences effective 
to act as obstacles to migration of biopolymcrs in a sample applied lo the microelectrophoresis 
chip and in that the microelectrophoresis chip furiher comprises a detector element disposed 
^4)n the chip for obsej-vaUon of migrating biopolymcrs. 

□ 2. A microelcc[roi)horcsis chip comprisiiig a substrate having formed 

riherein at least one separation channel for j^crfonning scjxaration formed on a first major 
^'furface, at least two electrodes disposed within the channel to induce an electric field within 
Mhe channel, a homogeneous separation medium comprising self-assembling dcndrimcrs 
S^ffective to act as obstacles to migration of biopolymcrs in a sample applied to the 
ffliiicroelectrophoresis chip and in that the microelectrophoresis chip further comprises a 
^^tlelcctor clement disposed on the chip for ubscrvalion of migrating biopolymcrs. 

3. The chip according to any of chiims ] to 2, wherein the separation 
channel is from 1 to 10 pm in depth. 

6. The chip according to any of claims 1, 2 or 3 wdicrein the chip has a 
plurality of separation channels. 

7. The chip according to any of claims 1 , 2, 3 or 6 wherein a plurality of 
anodes and a plurality of cathodes are disposed withiii each separation channel 

8. The chip according to claim 7, wherein the plurality of anodes and the 
plurality of cathodes arc disposed to generate electric fields in at least two non-parallel 
directions. 
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9. A mctliod for manufacturing a microelectrophoresis chip according to 
any of claims 1 to (S comprising llic steps of 

(a) forming a mold using lithography, said mold being the reverse of a 
desired pattern of channels and separators 

(b) casting or ijnprinting the channels in a polymeric substrate as a negative 
impression replica of tlic mold, 

(c) fusing the polymeric substrate with the chatinels foniied therein to a 

solid support; 

(d) forming at least two electrodes within each channel; and 

(e) filling each channel with a homogeneous sepai'alion medium. 



1 0. A incthod for separating a mixture containing a plurality of species of 
biopolymers into subclasses of biopolymcrs comprising the steps of 

(a) loading the mixture onto a chip for elcctrophorctic separation of 
charged polymers according to any of claims 1 to 8; and 

(b) applying an electric field to the chip to cause charged biopolymers in 
the mixture to migrate within the chip and be separated. 

1 1 . The method according to claiin 10, further comprising the step of 
detecting the separated biopolymcrs within the chip. 

1 2. The method according to claim 1 1 , wherein the separated biopolymcrs 
arc detected using a fluorescence detector. 

13. A method for sequencing nucleic acids comprising the steps of 

(a) loading a mixture containing products from a sequencing reaction onto 
a chip for elcctrophorctic separation of charged polyiners according to any of claims 1- 8, 

(b) applying an electric field to the chip to cause charged biopolymcrs in 
the mixture to migrate within the chip; and 

(c) detecting separated bands of scqticncing reaction products. 
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14. The mctliod according to claim 13, wherein (he separated bands arc 
detected using a lluorcsccncc detector. 

15. An apparatiLS for .separation ofpliirality of species of biopolymcrs into 
subclasses of biopolymcrs comprising the steps of 

(a) a holder for receiving a chip for clcclrophoretic scparatioti of charged 
polymers, said chip according to any of claims 1 to 8; and 

(b) a power supply (or applying an electric field to the chip to cause 
charged biopolymcrs in the mixture to migrate within the chip and be separated. 

1 6. The apparatus according to claim 1 5, further comprising a detection 
system for detecting charged separated biopolyiiicrs within a chip disposed in the holder. 

1 7. The apparatus according to claim 1 6, wherein the detection system is a 
fluorescence detection system. 

1 8. The apparatus accoi'ding to any one of claims 15 to 17, further 
comprising a loader for decreasing the volume of a sample to be loaded onto a chip disposed 
within the holder. 

1 9. The apparatus according to claim 1 8, wherein the loader comprises a 
first concentration channel, a first pair of electrodes, a first semipermeable membrane effective 
to retain the biopolymcrs while allowing passage of smaller molecules, and a second pair of 
electrodes, wherein said first semipermeable membrane is located between the first pair of 
electrodes whereby biopolymcrs migrating in a first electric field generated within the first 
concentration channel between the first pair of electrodes are retained on the semipenneabic 
membrane, and wherein the second pair of electrodes generate a second electric field 
perpendicular to the first electric field for migrating the retained biopolymcrs from the first 
semipermeable membrane. 
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20 The appai'aiu.s accordinj^ lo chum 19, furdicr comprising a second 
coiicenlralion channel, a second semipeinieabic nicnibiane edecfive to relain the biopoiymcrs 
vvliilc allowing passa^^e ofsniallci niolecules, and a ihiid paii" ol^clccirodcs, said second pair of 
clcclrodcs causing ihc retained biopc^iynicrs to niigialc tVoni the first semipermeable membrane 
through the second conccntratio/i channel lo the second semipermeable membrane, and said 
third set of electrodes generating a third electric (leld perpendicular lo (he second electric field 
for migrating retained biopolymc!\s fiom the second semipermeable membrane. 

21. The apparatus accordi/ig to clann 19 oi 20, further comprising means 

O 

Jibr lowering the tem|)craturc in a poition oflhe first concentration channel to form a viscosity 
Qrap. 

O 22. The apj)aratus accoiding to ciai!]i 21, wherein the means for lowering 

«t!ie temperature iji a portion of the first concentration channel is a thermocouple strip. 

^ 23 A mic/oc]cclr()j)horasis chip comprising a substrate having formed 

QSicrcin at least one separation channel for pci-forming separation formed on a first major 
surface, a plurality of anodes and a plurality of cathodes disposed within each separation 
channel to induce an electric lield within the channel, characterized in that the channel contains 
a homogeneous separation medium cllcctivc to act as obstacles to migration of biopoiymcrs in 
a sample applied lo the microelcctiophoicsis chip and in that (he plurality of aiiodcs and the 
plurality of cathodes are disposed lo generate elecliic fields in at least two non-parallel 
directions. 



